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analyzing and dispersing the radiation modified by and collected from the sample to 
provide a polarimetric spectrum, wherein no substantial relative change in polarization state 
between the radiation and the sample beam is caused by relative motion between optical 
elements employed in the focusing, collecting and analyzing; and 



deriving information on optically detectable properties of the sample from said 



polarimetric spectrum. 

^ » \ 

The method of claini^S^ further comprising splitting a beam of broadband 
radiation into said polarized sample beam and a reference beam; wherein said focusing 
focuses said sample beam onto the sample. 

The method of claim'^^' further comprising detecting the reference beam to 
provide a reference spectrum; and wherein said deriving comprises comparing said 
polarimetric spectrum and said reference spectrum to obtain said information of the sample. 



y 



^^9^. The method of clairn'^'^said beam and said reflected and reference spectra 



comprising multiple wavelengths in a range from about 190 nm to about 830 nm. 



The method of claini^^said splitting comprising directing the beam to a mirror 



placed less than completely across said radiation beam. 



4 



^^N^i The method of claim^^^ said splitting comprising deflecting a portion of said 



beam into a sample beam, the undeflected portion of the radiation defining a reference 



radiation beam. 



> 



The method of claim further comprising passing a beam of radiation through 



a polarizer to obtain the sample beam, wherein said analyzing analyzes by means of an 
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' analyzer, and wherein during the focusing and analyzing, the polarizer and analyzer do not 



rotate. 



I 



^ The method of clainf^^^t^Jlirther comprising polarizing a beam of broadband 

radiation to provide said polarized beam, wherein said focusing focuses said polarized beam 
such that a beam having a multitude of polarization states is focused onto the sample, wherein 
said polarization states are functions of an angle (p to a reference plane normal to a sample 
surface, said angle cp having a range defining a substantial angle of an illumination aperture. 

^^Sii^, The method of clairn^^6<' wherein said focusing focuses said polarized beam 
along different planes of incidence onto the sample, said planes being at different angles cp to 
the reference plane, the range of said angle of the illumination aperture being about 90 or 180 



degrees. 



\ 



^^^^ 



/ 

The method of clairn^^ wherein said focusing and collecting employ a common 



objective. 



I 



^^Sii^ The method of claim said sample having different optically detectable 
properties along at least two axes, wherein said focusing or collecting employs an aperture 



centered about one of said axes. 



'I'^bOs, The method of clainT^ wherein said focusing and collecting are repeated 
employing at least two different apertures aligned respectively about at least two of said axes. 

I si )X 

^HQ^ The method of claim^1?8£U wherein said focusing and collecting are repeated 
employing at least two different apertures centered respectively about at least two of said 



axes. 
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. ^02. The method of clairn5§, wherein said focusing and collecting are repeated 
employing two different apertures to detect presence or absence of a difference in optically 
detectable properties along at least two axes of the sample. 

The method of clairrrS^said polarimetric spectrum comprising multiple 
wavelengths in a range from about 190 nm to about 830 nm. 

1*§4^ The method of claim'^S^wherein said analyzing analyzes the radiation modified 
by the sample with respect to a predetermined and fixed polarization plane. 




n 

* ' 103T The method of claim^S^ further comprising altering phase of the radiation 
modified by and collected from the sample prior to analyzing and dispersing it. 

The method of claim wherein said altering retards said phase of the 
modified and collected radiation by about 7c/4 radians. 

^ ^ 1^^^ The method of claim^^8^ wherein said focusing focuses said sample beam so 
that it surrounds a line normal to a surface of the sample. 

The method of claim^^, the radiation in said beam comprising at least one 
ultraviolet or deep ultraviolet wavelength. 

"^1*1^ The method of clain^^, further comprising: 



providing a reference beam; 



detecting the reference beam to provide a reference spectrum; and 



wherein said deriving comprises comparing said spectrum and said reference spectrum 
to obtain said information of the sample. 
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4^ inTbi The method of claim^, said focusing or collecting being performed at least 
twice and within at least two different ranges of angles to a reference plane normal to a 



sample surface. 

1^ The method of claim'^^HQ, said sample having different optically detectable 
properties along at least two axes, wherein said focusing or collecting are repeated employing 
at least two different apertures each aligned or centered respectively about one of said axes. 



The method of claim iS|^, wherein said at least two different apertures are 



substantially 90 degrees apart. 



The method of clairti^^, wherein said focusing, collecting, dispersing and 



deriving are performed twice, once with polarization states of the sample beam and/or those 
of the modified and collected radiation within a first range of angles to a reference plane 
normal to a sample surface, and another time with said polarization states within a second 
different range of angles to the reference plane. 



T%^. The method of claim^^, further comprising polarizing the sample beam before 
it reaches the sample, and/or analyzing the radiation modified by and collected from the 
sample with a polarizing element so that radiation of the sample beam and/or the modified 
and collected radiation is polarized, with the polarizing element in two different positions 
when the focusing, collecting, dispersing and deriving are performed twice. 



)ersm 



The method of claiffr"W45»wherein said two different positions are substantially 
90 degrees apart by rotation. 



An apparatus for measuring optically detectable properties of a sample, 



comprising: 
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first optics focusing a polarized sample beam of broadband radiation onto the surface 
of the sample, the sample beam having a multitude of polarization states, wherein said 
sampling beam is focused along directions substantially surrounding a line normal to said 
sample; 



second optics collecting radiation modified by the sample, said second optics 
comprising an objective; and 



an instrument analyzing and dispersing the radiation modified by and collected from 
the sample to provide a polarimetric spectrum, wherein no substantial relative change in 
polarization state between the radiation and the sample beam is caused by relative motion 
between the first and second optics and the instrument; 



wherein said information on optically detectable properties of the sample is derivable 



from said polarimetric spectrum. 



^ ^ *Tl^ The apparatus of claim further comprising: 



a radiation source providing a beam of broadband radiation; and 



third optics splitting said beam of broadband radiation into said polarized sample 
beam and said reference beam, wherein said first optics focuses said sample beam onto the 
sample so that the focused beam has a multitude of polarization states, wherein said 
polarization states are functions of an angle cp to a reference plane normal to a sample surface, 
said angle cp having a range defining a substantial angle of an illumination aperture. 

r*S. The apparatus of claim wherein said first optics focuses said polarized 
beam along different planes of incidence onto the sample, said planes being at different angles 
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.phi. to the reference plane, said angle of the illumination aperture being about 90 or 180 



degrees. 




^W*^ The apparatus of claim wJ, said third optics comprising a totally reflecting 



mirror placed less than completely across said beam. 




The apparatus of claim jit^ said third optics deflecting a portion of said 



radiation in the beam from the source into a sample beam, the undeflected portion of the 
radiation defining a reference radiation beam. 

T2l^ The apparatus of clainTT^ wherein information on optically detectable 
properties of the sample is derivable from a comparison of said polarimetric spectrum and 



said reference spectrum. 

"*1"32ir The apparatus of claim^^TS^hrsaid radiation beam and said polarimetric and 



reference spectra comprising multiple wavelengths in a range fi"om about 190 nm to about 830 



nm. 



TzSn^ The apparatus of claim%i^7, wherein said third optics comprises a polarizing 



beam splitter. 



^*M^ The apparatus of claim'^H^ wherein said third optics comprise a beam divider, 
said apparatus fiirther comprising a polarizer. 

^H^. The apparatus of claim "1*0^, said polarizer being in an optical path to the first 
optics and forms a part of the instmment. 

^"M^ The apparatus of clainil*^, said polarizer being in an optical path to the first 
optics, said instrument comprising an analyzer in an optical path fi'om the second optics. 
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I O^, The apparatus of clairrit^6^ said instrument comprising an analyzer, said 
apparatus further comprising a polarizer passing a beam of broadband radiation to form said 
polarized sample beam, wherein during the focusing by the first optics and analyzing by the 
instrument, the polarizer and analyzer do not rotate. 

^1^. The apparatus of claim wherein said first and second optics comprise a 
common objective that focuses the sample beam onto and collects radiation modified by the 



sample. 



Hi 



The apparatus of claim "T^, fiirther comprising a flip-in polarizer and a device 
moving the polarizer into and out of a path of the beam of broadband radiation fi'om a 



radiation soxirce to provide the sample beam that is polarized or unpolarized. 

''^^ . . . . 

rSA;^ The apparatus of claim lz9, wherein said polarizer polarizes the beam 



ipl< 



originating fi"om the source and analyses the radiation modified by and collected from the 



sample. 

V3 



. The apparatus of clain?"lH4, fiirther comprising a source of radiation, wherein 



said first optics focuses radiation from the source onto the sample, said sample having 
different optically detectable properties along at least two axes, said apparatus fiirther 
comprising at least one aperture aligned with one of said axes, said aperture being in an 



optical path between the source and the instrument. 



14^. The apparatus of claim wherein said at least one aperture is centered about 



said one of the axes. 



Vr 



'I'S^ The apparatus of clainil*§J^ further comprising a mechanism selecting one of at 



least two apertures to be aligned with one of the axes. 
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V 1^ The apparatus of claiirTtS^ , wherein said mechanism causes each of two 

different apertures to be ahgned with a corresponding one of the axes, so that the polarimetric 
spectra obtained when the two apertures are ahgned consecutively with their corresponding 
axes yields information on optically detectable properties of the sample. 

"^t^S^ The apparatus of claim r§4, wherein said mechanism comprise a wheel with at 
least two apertures therein. . 

The apparatus of claim >S4i wherein said wheel comprise a polarizer in each of 



the at 



least two apertures. 



*T3^. The apparatus of claim^I^^ wherein two of said at least two apertures have 



shapes substantially in the shape o^a circle with one quadrant blocked. 

So V 

The apparatus of claim W^, further comprising a source of radiation, wherein 
said first optics focuses radiation fi"om the source onto the sample, said sample having 
different optically detectable properties along at least two axes, said apparatus further 
comprising a mechanism rotating a linear polarizer in an optical path of the sample beam for 
detecting said axes. . 

^"tS^. The apparatus of claim'l'^, said broadband radiation comprising multiple 
wavelengths in a range from about 190 nm to about 830 nm. 

The apparatus of claim wherein said instrument analyzes the radiation 
modified by the sample with respect to a predetermined and fixed polarization plane. 

The apparatus of claini^U^, further comprising a phase retarder in an optical 

path between the second optics and the instrument, said retarder altering phase of the 

modified radiation collected from the sample prior to analyzing and dispersing it. 
884767 vi -9- 0 i ' Serial No. 09/778,245 





Y> TH^. The apparatus of claim ^4^, wherein said retarder retards said phase of the 



( 

modified and collected radiation by about n /4 radians. 



>JP apparatus of clainT^W^, said first or second optics comprising a mirror 

having a coating that introduces a total change in phase of radiation reflected by it by the first 
and second optics of about n 12 radians. 

1)H. The apparatus of claim^^l^ wherein said sample beam surrounds a line normal 
to a surface of the sample. 

1*4^. The apparatus of clainT^P^^^rther comprising a common polarizing element 
that polarizes a sample beam before it is focused by the first optics, and that analyzes the 
radiation modified by and collected fi-om the sample. 

The apparatus of claim 44^wherein said common polarizing element comprises 
a polarizer or a polarizing beam splitter. 

The apparatus of claim 4»449fcfurther comprising a xenon and/or deuterium lamp 
supplying radiation. 

"M^. The apparatus of claim^fTST wherein said focusing, collecting and dispersing are 
performed twice, once with polarization states of the sample beam and/or those of the 
modified and collected radiation within a first range of angles to a reference plane normal to a 
sample surface, and another time with said polarization states within a second different range 
of angles to the reference plane. 



angles lo me rererence piane. 



MS^ The apparatus of claim^W«6, fixrther comprising a polarizing element polarizing 

the sample beam before it reaches the sample, and/or analyzing the radiation modified by and 

collected from the sample to polarize the sample beam and/or the modified and collected 
884767 vi -10- Serial No. 09/778,245 
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' radiation, and an instrument moving the element between at least two different positions 
where the focusing, collecting and dispersing are performed. 

^3 •C^H^^ The apparatus of claim 1^, wherein said two different positions are 
substantially 90 degrees apart by rotation. 



method for obtaining information of one or more layers of a sample, said 



method comprising: 



focusing a polarized first sample beam of broadband radiation onto the one or more 
layers, said beam having a multitude of polarization states; 



collecting radiation that originates from the first beam and that is modified by the one 
or more layers of the sample by means of an objective; 



analyzing and dispersing the radiation modified and collected from the sample to 
provide a polarimetric spectrum; 



focusing a polarized second beam of radiation at said one or more layers in a direction 
at an oblique angle to the one or more layers; 



obtaining measurements of changes in polarization state in amplitude and phase of the 
radiation that has been modified by the one or more layers and that originates from the second 
beam; and 



determining information on optically detectable properties of said one or more layers 
from said measurements and the polarimetric spectrum. 

The method of claim ^14i, wherein said first and second beams of radiation are 



focused to substantially the same area of said one or more layers. 
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6i • 

The method of claim^^Si, wherein said first and second beams of radiation are 
focused to the one or more layers substantially simultaneously, and said collecting, analyzing 
and obtaining are performed substantially simultaneously. 

15^ The method of claim further comprising splitting a beam of broadband 
radiation into said first beam and a reference beam; wherein said first beam focusing focuses 
said first beam onto the one or more layers. 

5. The method of claim '1*545^ further comprising detecting the reference beam to 




provide a reference spectrum; and wherein said determining comprises comparing said 
polmmetric spectrum and said reference spectrum. 

"^■SlST The method of claim Y5^ said splitting comprising directing the beam of 
broadb^d radiation to a mirror placed less than completely across said radiation beam. 

The method of claim said splitting comprising deflecting a portion of said 



beam of broadband radiation into a sample beam, the undeflected portion of the radiation 
defining a reference radiation beam. 

^'**i'#8» The method of claimH^ fiirther comprising polarizing a beam of broadband 
radiation to provide a polarized beam, wherein said focusing focuses such polarized beam 
such that the first polarized sample beam having a multitude of polarization states is focused 
onto th^ample. 

V ^0 

"^^am^Thc method of claim wherein said focusing focuses said polarized beam 
along different planes of incidence onto the sample. 

The method of claim wherein said first beam focusing and collecting 
employ a common objective. 
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"^p^. The method of claim'^^iy said polarimetric spectrum comprising multiple 
wavelengths in a range from about 190 nm to about 830 nm. 

. The method of claimj.5«i', wherein said analyzing and dispersing analyze the 
radiation modified by the sample with respect to a predetermined and fixed polarization plane. 




k63» The method of claim ^1P5^ wherein the second beam focusing focuses a 
polarized second laser beam at said one or more layers, said obtaining obtains measurements 
of changes in polarization state caused by the one or more layers at the wavelength of the 
laser, and said determining determines the refractive indices of the one or more layers over 
said polarimetric spectrum. 

f€4^ The method of claim rS^i? wherein the second beam focusing focuses a 
polarized second beam of broadband radiation at said one or more layers, said obtaining 
obtains measurements of changes in polarization state caused by the one or more layers over a 
spectrum of the second beam, and said determining determines the refractive indices of the 
one or more layers over a combined spectrum of the first and second beams. 

6, The method of claim ^li649»said combined spectrum comprising multiple 



wavelengths in a range from about 190 nm to about 830 nm. 




Js66?* The method of claini^t§4^rther comprising altering phase of the radiation 
modified by and collected from thq^ample prior to analyzing and dispersing it. 

i'^ii^ The method of claim 466f\vherein said altering retards said phase of the 
modified and collected radiation by about k I A radians. 

h < 

J;^^ An apparatus for obtaining information of one or more layers of a sample, said 



apparatus comprising: 
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first optics focusing a first polarized sample beam of broadband radiation to the one or 
more layers, and a second sample beam of polarized radiation at said one or more layers in a 
direction at an oblique angle to the one or more layers; 



second optics collecting radiation that originates from the first beam and that is 
modified by the one or more layers of the sample, said second optics comprising an objective; 



an instrument analyzing and dispersing the radiation modified and collected from the 
sample to provide a polarimetric spectrum; and 



an eliipsometer obtaining measurements of changes in polarization state in amplitude 
and phase of the modified radiation from the one or more layers originating from second 
beam; 



wherein information on optically detectable properties of said one or more layers is 
derivable from the measurements of the eliipsometer and the polarimetric spectrum. 

'H^. The apparatus of clainrTt'6Sp» wherein said first optics focuses the first and 
second beams of radiation to substantially the same area of said one or more layers. 

TS^. The apparatus of claim'T'6^ wherein said instrument comprises a spectrometer. 

^4^. The apparatus of claim mS, wherein said first optics focuses the first and 
second beams of radiation to the one or more layers substantially simultaneously, and said 
second optics, the instrument and the eliipsometer perform their respective fiinctions 



substantially simultaneously. 




rs^. The apparatus of clainvMS, further comprising: 



a radiation source providing a beam of broadband radiation; and 



884767 vl 



-14- 



Serial No. 09/778,245 




LAW OmCES OF 
SKJERVEN MORRILL LLP 

3 EMBARCADERO CENTER 

SUITE 2800 
SAN FRANQSCO, CA 94 1 1 1 
(415)217-6000 
FAX (415)434-0646 




third optics splitting said beam of broadband radiation into said polarized first beam 
and a reference beam, wherein said first optics focuses said first beam onto the one or more 
layers of the sample so that the focused beam has a multitude of polarization states. 

The apparatus of claim wherein said third optics spUts said beam from the 
source into a polarized sample beam and a polarized reference beam. 



^rf4^ The apparatus of claim'l^'^^said third optics comprising a totally reflecting 



mirror placed less than completely acrpss said beam. 




The apparatus of claim TSi^ said third optics deflecting a portion of said 



radiation in the beam fi'om the source into a sample beam, the undeflected portion of the 
radiation defining a reference radiation beam. 

Im* The apparatus of claim 173, wherein said third optics comprises a polarizing 
beam splitter. 

tJ^ The apparatus of clainTlSl^ wherein said third optics comprises a beam divider, 
said apparatus fiirther comprising a polarizer. 





The apparatus of claim^PW, said polarizer being in an optical path to the first 



optics and forms a part of the instrument. 

^ I Tf%^ The apparatus of claim^H?, said polarizer being in an optical path to the first 
optics, said instrument comprising an analyzer in an optical path fi-om the second optics. 



9 




£L The apparatus of claim further comprising a detector detecting the 



reference beam to provide a reference spectrum, wherein said information is derivable by 



comparing said polarimetric spectrum and said reference spectrum. 
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. The apparatus of claim^rWid polariraertc and reference spectra comprising 



multiple wavelengths in a range from about 190 nm to about 830 nm. 

^ \i T82. The apparatus of claim ^8*, said instrument comprising an analyzer, said 
apparatus fiirther comprising a polarizer polarizing a beam of broadband radiation to generate 
the first polarized sample beam, wherein said analyzer and the polarizer do not rotate when 
radiation from the first and second beams is modified by the sample and collected, dispersed. 



analyzed and measured. 



3. The apparatus of claim wherein said first optics focuses said polarized 
beam along different planes of incidence onto the sample. 

hs^ The apparatus of claim\^, wherein said first and second optics comprise a 
common objective that focuses the first beam onto and collects radiation modified by the one 
or more layers at the surface of the sample. 

The apparatus of claim fiirther comprising a flip-in polarizer and a 
mechanism moving the polarizer into and out of a path of a beam of broadband radiation from 
a radiation source to provide the first sample beam that is focused by the first optics. 

"t^6. The apparatus of claim wherein said polarizer polarizes the beam 
originating from the source to provide the first sample beam and analyses the radiation that is 
j modified by the sample and collected by the second optics and that originates from the first 
beam. 






1^83*. The apparatus of claim TS^said broadband radiation of the first and second 
beams comprising multiple wavelengths in a range from about 190 nm to about 830 nm. 



884767 vl 



-16- 




Serial No. 09/778,245 





I 'l'^. The apparatus of claim 1^8> wherein said instrument analj'zes the radiation 
modified by the surface of the sample and from the first sample beam with respect to a 
predetermined and fixed polarization plane. 

8 rSft^ The apparatus of claim^l'^ wherein said second beam is a laser beam whose 
wavelength is in the polarimetric spectrum, wherein the ellipsometer is a single wavelength 
ellipsometer that obtains measurements of changes in polarization state caused by the one or 
more layers at the wavelength of the laser, and wherein thickness information and refractive 
indices of the one or more layers are derivable over said polarimetric spectrum. 

' The apparatus of claim l^^said second beam having wavelengths in a 

broadband, wherein the ellipsometer is a spectroscopic ellipsometer that obtains 
measurements of changes in polarization state caused by the one or more layers over the 
spectrum of the second beam, and said determining determines the refractive indices of the 
one or more layers over a combined jspectrum of the first and second beams. 

l^sm The method of claim i^^^said combined spectrum comprising multiple 
wavelengths ranging from about 190 nm to about 830 nm. 

The apparatus of claim said first or second optics comprising a mirror 
having a coating that introduces a total change in phase of radiation reflected by it by the first 
and second optics of about k/2 radians. 



/OX 



1*99'. A method for measuring optically detectable properties of a sample, comprising: 



focusing a sample beam of radiation onto the sample, the radiation in said beam 
comprising at least one ultraviolet or deep ultraviolet wavelength; 



collecting radiation modified by the sample; 
884767 vi -17- ^ Serial No. 09/778,245 
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dispersing the radiation modified by and collected from the sample to provide a 
spectrum, wherein no substantial relative change in polarization state between the radiation 
and the sample beam is caused by relative motion between optical elements employed in the 
focusing and collecting, wherein the radiation in the sample beam and/or the dispersed 
radiation is polarized; and 



deriving information on optically detectable properties of the sample from said 



spectrum. 

1^ 



/Or 




f The method of claim further comprising: 



providing a reference beam; 



detecting the reference beam to provide a reference spectrum; and 



wherein said deriving comprises comparing said spectrum and said reference spectrum 
to obtain said information of the sample. 

The method of claim wherein radiation in the sample beam and/or radiation 



that is dispersed is polarized. 



Us- 



The method of claim 1^5^ further comprising polarizing the sample beam before 



it reaches the sample, and analyzing the radiation modified by and collected from the sample. 



by a common polarizing element. 



/O7 1^. The method of claimW, wherein said polarizing and analyzing are performed 
by means of a polarizer or a polarizing beam splitter. 

1)0 The method of claimT9Murther comprising polarizing a beam of broadband 

radiation to provide said sample beam, wherein said focusing focuses said polarized sample 
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beam such that a beam having a multitude of polarization states is focused onto the sample, 
wherein said polarization states are functions of an angle 9 to a reference plane normal to a 
sample surface, said angle cp having a range defining a substantial angle of an illumination 
aperture. 

Ml 

^1*9^ The method of claim*^*Pft^ wherein said focusing focuses said polarized beam 
along different planes of incidence onto the sample, said planes being at different angles 9 to 
the reference plane, the range of said angle of the illumination aperture being about 90 or 1 80 
degrees. 

, '^^Q^. The method of claim said focusing or collecting being performed at least 
twice and within at least two different ranges of angles to a reference plane normal to a 
sample surface. 

^ "^^^SQ^. The method of claim^»S^>0^said sample having different optically detectable 
properties along at least two axes, wherein said focusing or collecting are repeated employing 
at least two different apertures each aligned or centered respectively about one of said axes. 



1'^ 



^^02. The method of claim 2j94*^herein said at least two different apertures are 



substantially 90 degrees apart. 

2^&* The method of claim ^^99^ wherein said focusing, collecting, dispersing and 
deriving are performed twice, once with polarization states of the sample beam and/or those 
of the modified and collected radiation within a first range of angles to a reference plane 
normal to a sample surface, and another time with said polarization states within a second 
different range of angles to the reference plane. 
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/l method of claim 203«, further comprising polarizing the sample beam before 

it reaches the sample, and/or analyzing the radiation modified by and collected from the 
sample with a polarizing element so that radiation of the sample beam and/or the modified 
and collected radiation is polarized, with the polarizing element in two different positions 
when the focusing, collecting, dispersing and deriving are performed twice. 

^'^^Q&a The method of claimT^^Q^wherein said two different positions are substantially 
90 degrees apart by rotation. 



^SQ6. A method for measuring optically detectable properties of a sample, comprising: 



focusing a sample beam of radiation onto the sample; 



collecting radiation modified by the sample; 



dispersing the radiation modified by and collected from the sample to provide a 
spectrum, wherein no substantial relative change in polarization state between the radiation 
and the sample beam is caused by relative motion between optical elements employed in the 
focusing, collecting and analyzing; 



deriving information on optically detectable properties of the sample from said 



spectrum; and 



polarizing the sample beam before it reaches the sample and/or analyzing the radiation 
modified by and collected from the sample, wherein said focusing, collecting, dispersing and 
deriving are performed twice, once with polarization states of the sample beam and/or those 
of the modified and collected radiation within a first range of angles to a reference plane 
normal to a sample surface, and another time with said polarization states within a second 
different range of angles to the reference plane. 
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The method of claim^Qd', wherein said polarizing and/or analyzing is performed 
with a polarizing element so that radiation of the sample beam and/or the modified and 
collected radiation is polarized, with the polarizing element in two different positions when 
the focusing, collecting dispersing and deriving are performed twice. 

, ^> 

^ The method of claim 2®^wherein said two different positions are substantially 



90 degrees apart by rotation. 



1^1 2^ The method of clairn^^ 



The method of claim further comprising polarizing the sample beam before 
it reaches the sample, and analyzing the radiation modified by and collected from the sample, 
by a common polarizing element. • 

by means of a polarizer or a polarizing beam splitter. 

1^ J The method of claini^^'^^'wherein the polarizing polarizes a beam of broadband 
radiation to provide said sample beam, wherein said focusing focuses said polarized sample 
beam such that a beam having a multitude of polarization states is focused onto the sample, 
wherein said polarization states are functions of an angle cp to a reference plane normal to a 
sample surface, said angle (p having a range defining a substantial angle of an illumination 
aperture. I \ \ 

• 21*^ The method of clainJ^^H, wherein said focusing focuses said polarized sample 
beam along different planes of incidence onto the sample, said planes being at different angles 
(p to the reference plane, the range of said angle of the illumination aperture being about 90 or 
180 degrees. 
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^3. The method of claim^^u the radiation in said sample beam comprising at 
least orre ultraviolet or deep ultraviolet wavelength. 




The method of clainr§06>further comprising: 



providing a reference beam; 



detecting the reference beam to provide a reference spectrum; and 



wherein said deriving comprises comparing said spectrum and said reference spectrum 
to obtain said information of the sample. 

The method of claim^HS^aid focusing or collecting being performed twice and 



)47 



within two different ranges of angles to a reference plane normal to a sample surface. 

\^^J^^^^ The method of claim 21^ said sample having different optically detectable 
properties along at least two axes, wherein said focusing or collecting are performed twice 
employing at least two different apertures each aligned or centered respectively about one of 



said axes. 



^Sii, The method of claim wherein said at least two different apertures are 



substantially 90 degrees apart. 



1^ 



o 



<3Ji& A method for measuring optically detectable properties of a sample, comprising: 



focusing a sample beam of radiation onto the sample; 



collecting radiation modified by the sample; 



dispersing the radiation modified by and collected fi-om the sample to provide a 
spectrum, wherein no substantial relative change in polarization state between the radiation 
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and the sample beam is caused by relative motion between optical elements employed in the 
focusing, collecting and analyzing; and 



deriving information on optically detectable properties of the sample from said 



spectrum; 



said focusing or collecting being performed twice and within two different ranges of 
angles to a reference plane normal to a sample surface. 

""^^^a^ The method of claim ZTS^said sample having different optically detectable 
properties along at least two axes, wherein said focusing or collecting are performed twice 
employing at least two different apertures each aligned or centered respectively about one of 
said axes. 

"^^^SSQ^ The method of claim "S^Qi^wherein said at least two different apertures are 



substantially 90 degrees apart, 
before it reaches the sample and/or analyzing the radiation modified by and collected from the 



) ^ 3 334' The method of claim^^^liS, further comprising polarizing the sample beam 



sample, wherein said focusing, collecting and dispersing are performed twice, once with 
polarization states of the sample beam and/or those of the modified and collected radiation 
within a first range of angles to a reference plane normal to a sample surface, and another 
time with said polarization states within a second different range of angles to the reference 
plane. 

I a y '^-^ 

2^ The method of claiiil*824^wherein said polarizing is performed with a 
polarizing element so that radiation of the sample beam and/or the modified and collected 
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radiation is polarized, with the polarizing element in two different positions when the 
focusing, collecting and dispersing are performed twice. 



-522— The method of claim z2S^ wherein said two different positions are substantially 



90 degrees apart by rotation. 

^ S24^The method of claim ^Q2^herein the radiation in the sample beam and/or the 
dispersed radiation is polarized. 

^24i The method of clainrS2il, further comprising polarizing the sample beam before 
it reaches the sample, and analyzing the radiation modified by and collected from the sample, 
by a common polarizing element. . ^ ^ 

The method of claim 2^*^herein said polarizing and analyzing are performed 
by means of a polarizer or a polarizing beam splitter. 

\ 22^. The method of claim S'i^S^^rther comprising polarizing a beam of broadband 
radiation to provide said sample beam, wherein said focusing focuses said polarized sample 
beam such that a beam having a multitude of polarization states is focused onto the sample, 
wherein said polarization states are functions of an angle (p to a reference plane normal to a 
sample surface, said angle (p having a range defining a substantial angle of an illumination 
aperture. ^ 

*33§n* The method of claim 223? wherein said focusing focuses said polarized sample 
beam along different planes of incidence onto the sample, said planes being at different angles 
(p to the reference plane, the range of said angle of the illumination aperture being about 90 or 
180 degrees. 
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fi ^ I 23^. The method of claim 2>8^he radiation in said sample beam comprising at 



least one ultraviolet or deep ultraviolet wavelength. 



*23A. The method of claim'^^S^ further comprising: 



providing a reference beam; 



detecting the reference beam to provide a reference spectrum; and 



v^herein said deriving comprises comparing said spectrum and said reference spectrum 
to obtain said information of the sample. 

An apparatus for measuring optically detectable properties of a sample, 

comprising: 



optics focusing a sample beam of radiation onto the sample, the radiation in said beam 
comprising at least one ultraviolet or deep ultraviolet wavelength; 



a collector collecting radiation modified by the sample; and 



a device dispersing the radiation modified by and collected from the sample to provide 
a spectrum, wherein no substantial relative change in polarization state between the radiation 
and the sample beam is caused by relative motion between optical elements employed in the 
focusing and collecting, wherein the radiation in the sample beam and/or the dispersed 
radiation is polarized; 



wherein information on optically detectable properties of the sample is derivable from 
said spectrum. 

The apparatus of clairri'*23i*^rther comprising: 
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a source providing a reference beam; and 



a detector detecting the reference beam to provide a reference spectrum; 



wherein said information on optically detectable properties of the sample is derivable 
by a comparison of said spectrum and said reference spectrum. 

"S^S:, The apparatus of claim 23J^wherein the radiation in the sample beam and/or the 



dispersed radiation is polarized. 



^"^4, The apparatus of claim^^ further comprising a common polarizing element 
polarizing the sample beam before it reaches the sample, and analyzing the radiation modified 
by and collected firom the sample. 

I If J, /^y 

The apparatus of claim^^ wherein said polarizing and analyzing are 
performed by means of a polarizer or a polarizing beam splitter. 



/ 



. The apparatus of claim'^SJ.^ further comprising a polarizing element polarizing 



a beam of broadband radiation to provide said sample beam, wherein said focusing focuses 
said polarized sample beam such that a beam having a multitude of polarization states is 
focused onto the sample, wherein said polarization states are fiinctions of an angle cp to a 
reference plane normal to a sample surface, said angle cp having a range defining a substantial 



angle of an illumination aperture. ^ 



V 



The apparatus of claim*^% wherein said optics focuses said polarized beam 



along different planes of incidence onto the sample, said planes being at different angles cp to 
the reference plane, the range of said angle of the illumination aperture being about 90 or 180 
degrees. 
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I >^^2^. The apparatus of claim further comprising at least two apertures, said 
sample having different optically detectable properties along at least two axes, wherein said 
focusing or collecting are repeated employing at least two different apertures each aligned or 
centered respectively about one of said axes. 

"■^S#» The apparatus of claim 23^, wherein said at least two different apertures are 
substantially 90 degrees apart. 

/a 

y.'^ The apparatus of clainr234^^ wherein said focusing, collecting and dispersing are 
performed twice, once with polarization states of the sample beam and/or those of the 
modified and collected radiation within a first range of angles to a reference plane normal to a 
sample surface, and another time with said polarization states within a second different range 
of angles to the reference plane. 

apparatus of claim 234»^rther comprising a polarizing element polarizing 
the sample beam before it reaches the sample, and/or analyzing the radiation modified by and 
collected from the sample to polarize the sample beam and/or the modified and collected 
radiation, and an instrument moving the element between at least two different positions 
where the focusing, collecting and dispersing are performed. 

"^4^ The apparatus of clain>244«.^wherein said two different positions are 
substantially 90 degrees apart by rotation. 

^43- The apparatus of claim^^A^further comprising a xenon and/or deuterium lamp 



supplying radiation for the sample beam. 

"^44m An apparatus for measuring optically detectable properties of a sample. 



compnsmg; 
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optics focusing a sample beam of radiation onto the sample; 



a collector collecting radiation modified by the sample; 



a device dispersing the radiation modified by and collected from the sample to provide 
a spectrum, wherein no substantial relative change in polarization state between the radiation 
and the sample beam is caused by relative motion between optical elements employed in the 
focusing, collecting and analyzing, wherein information on optically detectable properties of 
the sample is derivable from the spectrum; 



a polarizing element polarizing the sample beam before it reaches the sample and/or 
analyzing the radiation modified by and collected from the sample; and 



an instrument moving the element between at least two positions where said focusing, 
collecting and dispersing are performed, so that polarization states of the sample beam and/or 
those of the modified and collected radiation have different ranges of angles to a reference 
plane normal to a sample surface when said element is at said at least two positions. 

^T^i^'. The apparatus of claim z44^wherein said two different positions are substantially 




90 degrees apart by rotation. 



'244. The apparatus of claim said polarizing element polarizing the sample beam 



before it reaches the sample, and analyzing the radiation modified by and collected from the 



sample. 



*^M2. The apparatus of clairn^465» wherein said polarizing element comprises 



polarizer or a polarizing beam splitter. 
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t V^^^^^ The apparatus of clainTl^^C wherein the polarizing element polarizes a beam of 
broadband radiation to provide said sample beam, wherein said optics focuses said polarized 
sample beam such that a beam having a multitude of polarization states is focused onto the 
sample, wherein said polarization states are functions of an angle cp to a reference plane 
normal to a sample surface, said angle cp having a range defining a substantial angle of an 



illumination aperture. 



24^ The apparatus of claim z48, wherein said optics focuses said polarized sample 
beam along different planes of incidence onto the sample, said planes being at different angles 
(p to the reference plane, the range of said angle of the illumination aperture being about 90 or 



180 degrees. 



The apparatus of claim 244^ the radiation in said sample beam comprising at 



least one ultraviolet or deep ultraviolet wavelength. 



The apparatus of claim "5^, further comprising: 



a source providing a reference beam; 



a detector detecting the reference beam to provide a reference spectrum; and 



wherein said information is derivable by comparing said spectrum and said reference 
spectrum. 

^9SZ^ The apparatus of claim ^344, said focusing or collecting being performed twice 
and within two different ranges of angles to a reference plane normal to a sample surface. 

^:S3a. The apparatus of claim^52t»fiirther comprising at least two different apertures, 
said sample having different optically detectable properties along at least two axes, wherein 
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said optics focuses or the collector collects radiation through the at least two different 
apertures each aligned or centered respectively about one of said axes. 

^ ^244^ The apparatus of clainTS^ wherein said at least two different apertures are 
substantially 90 degrees apart. 

^ "^^S^t. An apparatus for measuring optically detectable properties of a sample, 
comprising: 



optics focusing a sample beam of radiation onto the sample; 



a collector collecting radiation modified by the sample; and 



a device dispersing the radiation modified by and collected from the sample to provide 
a spectrum, wherein no substantial relative change in polarization state between the radiation 
and the sample beam is caused by relative motion between optical elements employed in the 
focusing, collecting and analyzing. 



wherein said information is derivable from the spectrum, and wherein said optics 
focuses radiation or the collector collects radiation at at least two different times within two 
different ranges of angles to a reference plane normal to a sample surface. 

•^4ai^The apparatus of claim 25S'^rther comprising at least two different apertures, 
said sample having different optically detectable properties along at least two axes, wherein 
said optics focuses or the collector collects radiation through the at least two different 
apertures each aligned or centered respectively about one of said axes. 

/ ^ ^ ^-S*7. The apparatus of claim^2'^, wherein said at least two different apertures are 
substantially 90 degrees apart. 
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I ^ ^'^f^ The apparatus of clainT^^S^, further comprising a polarizing element polarizing 
the sample beam before it reaches the sample and/or analyzing the radiation modified by and 



collected from the sample. 



I ^*5^ The apparatus of clainT^^€%^further comprising an instrument moving the 
element between at least two positions where said focusing, collecting and dispersing are 
performed, so that polarization states of the sample beam and/or those of the modified and 
collected radiation have different ranges of angles to a reference plane normal to a sample 
surface when the element is at said at least two positions. 

260^ The apparatus of clairfi«=SSS^wherein said at least two different positions are 
substantially 90 degrees apart by rotation. 

^ "264^ The apparatus of claim "S^^S^^said polarizing element polarizing the sample beam 
before it reaches the sample, and analyzing the radiation modified by and collected from the 



The apparatus of clainr*24L wherein said polarizing element comprises a 



sample. 

'26T. 



polarizer or a polarizing beam splitter. 

*S63a The apparatus of claim'^S^S, said polarizing element polarizing a beam of 
broadband radiation to provide said sample beam, wherein said optics focuses said polarized 
sample beam such that a beam having a multitude of polarization states is focused onto the 
sample, wherein said polarization states are functions of an angle cp to a reference plane 
normal to a sample surface, said angle cp having a range defining a substantial angle of an 
illumination aperture. 
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^6^. The apparatus of clainT!?'^, wherein said optics focuses said polarized sample 
beam along different planes of incidence onto the sample, said planes being at different angles 
(p to the reference plane, the range of said angle of the illumination aperture being about 90 or 
180 degrees. 

\ ^ 2lS5^ The apparatus of claim 2^, the radiation in said sample beam comprising at 
least one ultraviolet or deep ultraviolet wavelength. 

^266. The apparatus of claim 2-5^ further comprising: 




a source providing a reference beam; and 



a detector detecting the reference beam to provide a reference spectrum; 



wherein information on optically detectable properties of the sample is derivable from 
said spectrum and said reference spectrum. 

26^ The apparatus of claim^^^? further comprising a xenon and/or deuterium lamp 
supplying radiation for the sample beam. 




method comprising: 



focusing a first sample beam onto the one or more layers, the radiation in said beam 
comprising at least one ultraviolet or deep ultraviolet wavelength; 



collecting radiation that originates from the first beam and that is modified by the one 
or more layers of the sample; 



dispersing the radiation modified and collected from the sample to provide a spectrum; 
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focusing a polarized second beam of radiation at said one or more layers in a direction 
at an oblique angle to the one or more layers; 



obtaining measurements of changes in polarization state in amplitude and phase of the 
radiation that has been modified by the one or more layers and that originates from the second 
beam; and 



deriving information on optically detectable properties of said one or more layers from 



said measurements and the spect 



1^1 



nun. 

^26^ The method of claim *S68^ further comprising: 



providing a reference beam; and 



detecting the reference beam to provide a reference spectrum; 



wherein said information is derivable by comparing said spectrum and said reference 
spectrum. 

""^Sfla. The method of clainiz^ further comprising polarizing the first sample beam 
before it reaches the sample, and analyzing the radiation modified by and collected from the 
sample, by a common polarizing element. 

The method of claini^^O, wherein said polarizing and analyzing are performed 
by means of a polarizer or a polarizing beam splitter. 

7W^, The method of claim 2^, fiirther comprising polarizing a beam of broadband 
radiation to provide said first sample beam, wherein said first sample beam focusing focuses 
said polarized first sample beam such that a beam having a multitude of polarization states is 
focused onto the sample, wherein said polarization states are fimctions of an angle 9 to a 
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reference plane normal to a sample surface, said angle cp having a range defining a substantial 
angle of an illumination aperture. 

J;^. The method of claim 272<^wherein said first sample beam focusing focuses said 



polarized beam along different planes of incidence onto the sample, said planes being at 
different angles 9 to the reference plane, the range of said angle of the illumination aperture 



being about 90 or 180 degrees. 




a4» The method of claim said first sample beam focusing or collecting being 
performed at least twice and within at least two different ranges of angles to a reference plane 



normal to a sample surface. 



/(/V 



'SaSw The method of clainf 2685»§sid sample having different optically detectable 
properties along at least two axes, wherein said first sample beam focusing or collecting are 
repeated employing at least two different apertures each aligned or centered respectively 



about one of said axes. 



>f7 



2,7i!&s^ The method of claim '2*^r,^herein said at least two different apertures are 



substantially 90 degrees apart. 

The method of clainnr@68^wherein said first sample beam focusing, collecting. 



dispersing and deriving are performed twice, once with polarization states of the first sample 
beam and/or those of the modified and collected radiation within a first range of angles to a 
reference plane normal to a sample surface, and another time with said polarization states 
within a second different range of angles to the reference plane. 

The method of claim ^^^forther comprising polarizing the first sample beam 
before it reaches the sample, and/or analyzing the radiation modified by and collected fi*om 
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the sample with a polarizing element so that radiation of the first sample beam and/or the 
modified and collected radiation is polarized, with the polarizing element in two different 
positions when the focusing, collecting, dispersing and deriving are performed twice. 

' < ' ZT9. The method of claim z^^wherein said two different positions are substantially 
90 degrees apart by rotation. 



A method for obtaining information of one or more layers of a sample, said 



method comprising: 



focusing a first sample beam of radiation onto the one or more layers; 



collecting radiation that originates from the first beam and that is modified by the one 
or more layers of the sample; 



dispersing the radiation modified and collected fi*om the sample to provide a spectrum; 



focusing a polarized second beam of radiation at said one or more layers in a direction 
at an oblique angle to the one or more layers; 



obtaining measurements of changes in polarization state in amplitude and phase of the 
radiation that has been modified by the one or more layers and that originates fi"om the second 
beam; 



deriving information on optically detectable properties of said one or more layers fi*om 
said measurements and the spectrum; and 
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polarizing the first sample beam before it reaches the sample and/or analyzing the 
radiation modified by and collected fi^om the sample, wherein said first sample beam 
focusing, collecting, dispersing and deriving are performed twice, once with polarization 
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States of the first sample beam and/or those of the modified and collected radiation within a 
first range of angles to a reference plane normal to a sample surface, and another time with 



said polarization states within a second different range of angles to the reference plane. 

The method of claim 2S^wherein said polarizing is performed with a 




polarizing element so that radiation of the first sample beam and/or the modified and collected 
radiation is polarized, with the polarizing element in two different positions when the 
focusing, collecting dispersing, deriving and polarizing are performed twice. 
\ % J ^ ^^^^^ 

I ^ 7 "282. The method of claim'^SJ^ wherein said two different positions are substantially 



90 degrees apart by rotation. 

^^Xt The method of claim^^^fiirther comprising polarizing the first sample beam 
before it reaches the sample, and analyzing the radiation modified by and collected fi'om the 
sample, by a common polarizing element. 





84* The method of clain^28.^5wherein said polarizing and analyzing are performed 



by means of a polarizer or a polarizing beam splitter. 

l^f. The method of claim^^S^* wherein the polarizing polarizes a beam of broadband 
radiation to provide said first sample beam, wherein said first sample beam focusing focuses 
said polarized first sample beam such that a beam having a multitude of polarization states is 
focused onto the sample, wherein said polarization states are functions of an angle 9 to a 
reference plane normal to a sample surface, said angle cp having a range defining a substantial 



angle of an illumination aperture. 



19P 



/f > 



-2867* The method of claim^^Nwherein said first sample beam focusing focuses said 



polarized first sample beam along different planes of incidence onto the sample, said planes 
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being at different angles cp to the reference plane, the range of said angle of the illumination 
aperture being about 90 or 180 degrees. 

^ ^""S^. The method of claim^^'S^^ft^^the radiation in said first sample beam comprising at 
least one ultraviolet or deep ultraviolet wavelength. 

2^8? The method of claim ^'SGUfurther comprising: 



providing a reference beam; 



detecting the reference beam to provide a reference spectrum; and 



wherein said deriving comprises comparing said spectrum and said reference 



spectrum. 




@8SS» The method of clainfSS^fsaid first sample beam focusing or collecting being 



performed twice and within two different ranges of angles to a reference plane normal to a 
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sample surface. 

^'^d^ The method of claim'^^i^said sample having different optically detectable 
properties along at least two axes, wherein said first sample beam focusing or collecting are 
performed twice employing at least two different apertures each aligned or centered 



respectively about one of said axes. 



£U» The method of claim^Q. wherein said at least two different apertures are 



substantially 90 degrees apart. 



i6V 



29^ A method for obtaining information of one or more layers of a sample, said 



method comprising: 



focusing a first sample beam of radiation onto the one or more layers; 
884767 vi -37- Serial No. 09/778,245 




collecting radiation that originates from the first beam and that is modified by the one 
or more layers of the sample; 



dispersing the radiation modified and collected fi-om the sample to provide a spectrum; 



focusing a polarized second beam of radiation at said one or more layers in a direction 
at an oblique angle to the one or more layers; 



obtaining measurements of changes in polarization state in amplitude and phase of the 
radiation that has been modified by the one or more layers and that originates from the second 
beam; and 



deriving information on optically detectable properties of said one or more layers from 
said measurements and the spectrum; 



said first sample beam focusing or collecting being performed twice and within two 
different ranges of angles to a reference plane normal to a sample surface. 

The method of claim 29^ said sample having different optically detectable 
properties along at least two axes, wherein said first sample beam focusing or collecting are 
performed twice emplojdng at least two different apertures each aligned or centered 
respectively about one of said axes. 



3S4:» The method of claim"^!?^, wherein said at least two different apertures are 
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substantially 90 degrees apart. 

29§^ The method of clainrS^, fiirther comprising polarizing the first sample beam 
before it reaches the sample and/or analyzing the radiation modified by and collected from the 
sample, wherein said first sample beam focusing, collecting and dispersing are performed 
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twice, once with polarization states of the first sample beam and/or those of the modified and 



collected radiation within a first range of angles to a reference plane normal to a sample 
surface, and another time with said polarization states within a second different range of 



angles to the reference plane. 



The method of claim^^29&i wherein said polarizing is performed with a 



polarizing element so that radiation of the first sample beam and/or the modified and collected 
radiation is polarized, with the polarizing element in two different positions when the first 
sample beam focusing, collecting and dispersing are performed twice. 

^jj^ The method of claim ^^65. wherein said two different positions are substantially 



90 degrees apart by rotation. 

'^2S§tt^ The method of claim z^ft^ further comprising polarizing the first sample beam 
before it reaches the sample, and analyzing the radiation modified by and collected fi-om the 
sample, by a common polarizing element. 

The method of claiirf^^, wherein said polarizing and analyzing are performed 
by means of a polarizer or a polarizing beam splitter. 

^§fia^ The method of clainTS^Si further comprising polarizing a beam of broadband 
radiation to provide said first sample beam, wherein said first sample beam focusing focuses 
said polarized first sample beam such that a beam having a multitude of polarization states is 
focused onto the sample, wherein said polarization states are functions of an angle 9 to a 
reference plane normal to a sample surface, said angle cp having a range defining a substantial 
angle of an illumination aperture. 
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^5^. The method of claim^Q^ wherein said first sample beam focusing focuses said 



polarized first sample beam along different planes of incidence onto, the sample, said planes 
being at different angles cp to the reference plane, the range of said angle of the illumination 
aperture being about 90 or 180 degrees. 



^ "S^^ The method of claimSfiS^ the radiation in said first sample beam 
least one ultraviolet or deep ultraviolet wavelength. 

The method of claim^S^, further comprising: 



comprising at 



providing a reference beam; 



detecting the reference beam to provide a reference spectrum; and 



wherein said deriving comprises comparing said spectrum and said reference spectrum 
to obtain said information of the sample. 

"^3'04* An apparatus for obtaining information of one or more layers of a sample, said 
apparatus comprising: 



optics focusing a first sample beam of radiation to the one or more layers, and a 
second sample beam of polarized radiation at said one or more layers in a direction at an 
oblique angle to the one or more layers, the radiation in said first beam comprising at least 
one ultraviolet or deep ultraviolet wavelength; 



a collector collecting radiation that originates fi"om the first beam and that is modified 
by the one or more layers of the sample; 



a device dispersing the radiation modified and collected fi*om the sample to provide a 



spectrum; and 



884767 vl 



-40- 



Serial No. 09/778,245 





an ellipsometer obtaining measurements of changes in polarization state in amplitude 
and phase of the modified radiation from the one or more layers originating from second 
beam; 



wherein said information on optically detectable properties of said one or more layers 
is derivable from the measurements of the ellipsometer and the spectrum. 

*3W5? The apparatus of claim 304, fiirther comprising: 



a source providing a reference beam; 




a detector detecting the reference beam to provide a reference spectrum; and 

wherein said information is derivable by a comparison of said spectrum and said 
reference spectrum. 

3Q€^ The apparatus of claim^*©4^ further comprising a common polarizing element 
polarizing the first sample beam before it reaches the sample, and analyzing the radiation 
modified by and collected from the sarpple. 

The apparatus of claim 3^^fwherein said polarizing and analyzing are 
performed by means of a polarizer or a polarizing beam sphtter. 

"'SSfc^^The apparatus of claim 604^ftirther comprising a polarizing element polarizing 
a beam of broadband radiation to provide said first sample beam, wherein said optics focuses 
said polarized first sample beam such that a beam having a multitude of polarization states is 
focused onto the sample, wherein said polarization states are fimctions of an angle (p to a 
reference plane normal to a sample surface, said angle (p having a range defining a substantial 
angle of an illumination aperture. 
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The apparatus of claim*3d§^ wherein said optics focuses said polarized first 



sample beam along different planes of incidence onto the sample, said planes being at 
different angles cp to the reference plane, the range of said angle of the illumination aperture 



being about 90 or 180 degrees. 



0. The apparatus of claim further comprising at least two apertures, said 



sample having different optically detectable properties along at least two axes, wherein said 
first sample beam focusing or collecting are repeated employing at least two different 
apertures each aligned or centered respectively about one of said axes. 

3*l*k The apparatus of clainr^ilrQ^herein said at least two different apertures are 



substantially 90 degrees apart. 



343* The apparatus of claint*3@45.wherein said first sample beam focusing, collecting, 
dispersing and deriving are performed twice, once with polarization states of the first sample 
beam and/or those of the modified and collected radiation within a first range of angles to a 
reference plane normal to a sample surface, and another time with said polarization states 
within a second different range of angles to the reference plane. 

342ia» The apparatus of clainfSQA^ further comprising a polarizing element polarizing 
the first sample beam before it reaches the sample, and/or analyzing the radiation modified by 
and collected from the sample to polarize the first sample beam and/or the modified and 
collected radiation, and an instrument moving the element between at least two different 
positions where the focusing, collecting and dispersing are performed. 

3i4» The apparatus of clainfS'l'S^wherein said two different positions are 
substantially 90 degrees apart by rotation. 
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An apparatus for obtaining information of one or more layers of a sample, said 
apparatus comprising: 

optics focusing a first sample beam of radiation to the one or more layers, and a 
second sample beam of polarized radiation at said one or more layers in a direction at an 
oblique angle to the one or more layers, the radiation in said first beam comprising at least 
one ultraviolet or deep ultraviolet wavelength; 

a collector collecting radiation that originates from the first beam and that is modified 
by the one or more layers of the sample; 

a device dispersing the radiation modified and collected from the sample to provide a 
spectrum; 

a polarizing element polarizing the first sample beam before it reaches the sample 
and/or analyzing the radiation modified by and collected from the sample before such 
radiation is dispersed by the device; 

an ellipsometer obtaining measurements of changes in polarization state in amplitude 
and phase of the modified radiation from the one or more layers originating from second 
beam; 

wherein said information on optically detectable properties of said one or more layers 
is derivable from measurements of the ellipsometer and the spectrum; and 

an instrument moving the element between at least two positions, so that polarization 
states of the first sample beam and/or those of the modified and collected radiation have 
different ranges of angles to a reference plane normal to a sample surface when said element 
is at said at least two positions. 
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^^l^'STfr. The apparatus of claim^^ wherein said two different positions are 
substantially 90 degrees apart by rotation. 

^^'^JJ. The apparatus of clainT^l^Ss said polarizing element polarizing the first sample 
beam before it reaches the sample, and analyzing the radiation modified by and collected fi-om 
the sample. 

\&^S^S^. The apparatus of claim '94'§^herein said polarizing element comprises a 




polarizer or a polarizing beam splitter. 

The apparatus of claim "S^i^^ wherein the polarizing element polarizes a beam of 
broadband radiation to provide said first sample beam, wherein said optics focuses said 
polarized, first sample beam such that a beam having a multitude of polarization states is 
focused onto the sample, wherein said polarization states are functions of an angle cp to a 
reference plane normal to a sample surface, said angle cp having a range defining a substantial 
angle of an illumination aperture. 

^^iSSfia The apparatus of clain^S^ia, wherein said optics focuses said polarized first 
sample beam along different planes of incidence onto the sample, said planes being at 
different angles 9 to the reference plane, the range of said angle of the illumination aperture 
being about 90 or 180 degrees. 

^^S^is, The apparatus of claim 3^1% the radiation in said first sample beam comprising 
at least one ultraviolet or deep ultraviolet wavelength. 

The apparatus of claim ^tStj^fiirther comprising: 



a source providing a reference beam; 
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a detector detecting the reference beam to provide a reference spectrum; and 
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wherein information on optically detectable properties of the sample by a comparison 
of said spectrum and said reference spectrum. 

^*363y. The apparatus of claim M^&^^aid focusing or collecting being performed twice 
and within two different ranges of angles to a reference plane normal to a sample surface. 

'^yM^ The apparatus of clainu^Si, further comprising at least two different apertures, 
said sample having different optically detectable properties along at least two axes, wherein 
said optics focuses or the collector collects radiation through the at least two different 
apertures each aligned or centered respectively about one of said axes. 

The apparatus of clairftv324, wherein said at least two different apertures are 



substantially 90 degrees apart. 

^34, An apparatus for obtaining information of one or more layers of a sample, said 



apparatus comprising: 



optics focusing a first sample beam of radiation to the one or more layers, and a 
second sample beam of polarized radiation at said one or more layers in a direction at an 
oblique angle to the one or more layers, the radiation in said first beam comprising at least 
one ultraviolet or deep ultraviolet wavelength; 



a collector collecting radiation that originates fi*om the first beam and that is modified 
by the one or more layers of the sample; 



a device analyzing and dispersing the radiation modified and collected from the 
sample to provide a spectrum; and 



884767 vl 



-45- 



'1 



Serial No. 09/778,245 



LAW OFFICES OF 
SKJERVEN MORRILL LLP 

3 EMBARCADERO CENTER 

SUITE 2800 
SAN FRANaSCO. OA 941 1 1 
(415)217-6000 
FAX (415) 434-0646 




an ellipsometer obtaining measurements of changes in polarization state in amplitude 
and phase of the modified radiation from the one or more layers originating from second 
beam; 



wherein said information on optically detectable properties of said one or more layers 
from the measurements of the ellipsometer and the spectrum, and wherein said optics focuses 
radiation in the first sample beam or the collector collects radiation at at least two different 
times within two different ranges of angles to a reference plane normal to a sample surface. 

^S^i^The apparatus of claim fiirther comprising at least two different apertures, 
said sample having different optically detectable properties along at least two axes, wherein 
said optics focuses or the collector collects radiation from the first sample beam through the at 
least two different apertures each ahgned or centered respectively about one of said axes. 



3'28^ The apparatus of claim'^'^^wherein said at least two different apertures are 



substantially 90 degrees apart. 



if' 



^ * ^29f The apparatus of claim^^^S5, fiirther comprising a polarizing element polarizing 
the first sample beam before it reaches the sample and/or analyzing the radiation modified by 
and collected from the sample, and an instrument moving the element between at least two 
positions where said first sample beam focusing, collecting and dispersing are performed, so 
that polarization states of the first sample beam and/or those of the modified and collected 
radiation have different ranges of angles to a reference plane normal to a sample surface when 
the element is at said at least two positions. 

^jSQ^ The apparatus of claim 3®9»wherein sziid at least two different positions are 
substantially 90 degrees apart by rotation. 
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^ 2Qi fi^ The apparatus of claim^29-said polarizing element polarizing the first sample 
beam before it reaches the sample, and analyzing the radiation modified by and collected from 
the sample. 

^992r* The apparatus of claim i'S^^wherein said polarizing element comprises a 
polarizer or a polarizing beam splitter. 

^i33a* The apparatus of claim^i^^S&said polarizing element polarizing a beam of 
broadband radiation to provide said first sample beam, wherein said optics focuses said 
polarized first sample beam such that a beam having a multitude of polarization states is 
focused onto the sample, wherein said polarization states are functions of an angle cp to a 
reference plane normal to a sample surface, said angle 9 having a range defining a substantial 
angle of an illumination aperture. 

«234^ The apparatus of clairAiiSiH^wherein said optics focuses said polarized first 
sample beam along different planes of incidence onto the sample, said planes being at 
different angles 9 to the reference plane, the range of said angle of the illumination aperture 
being about 90 or 180 degrees. v 

«i3r24«# The apparatus of clainr3365-the radiation in said first sample beam comprising 
at least one ultraviolet or deep ultraviolet wavelength. 

§3.6..^ The apparatus of claim^SSfi^ fiirther comprising: 



a source providing a reference beam; 



a detector detecting the reference beam to provide a reference spectrum; and 
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information on optically detectable properties of the sample is derivable from a 
comparison of said spectrum and said reference spectrum. 



^V9 



**3^ The apparatus of clai7^'§2^fiirther comprising a xenon and/or deuterium lamp 



supplying radiation for the first sample beam. 
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